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ABSTRACT 

PROBLEM TO BE SOLVED: To suppress mass transfer caused by ionization and 
provide element structure with high rectifying characteristics by stacking 
an organic layer between a cathode and an anode, depositing an oxide 
between the cathode and the organic layer, then depositing aluminum. 

SOLUTION: An interface oxide layer 4 containing oxygen is formed between an 
organic layer 2 which is an electron transport layer formed on an anode 
combined supporting substrate 1 and a cathode layer 3. A cathode material 
is preferable to be aluminum or an aluminum-lithium alloy. The thickness of 
the cathode layer is preferable to be 1000 &angst; or more. A process 
inserting a layer containing oxygen into between the cathode layer 3 and 
the organic layer 2 is preferably conducted in such a way that the organic 
layer 2 is exposed to an atmosphere containing a moisture of 10 ppm or less 
and having an oxygen concentration of 90% or more, then the cathode 3 is 
formed, or the element is sealed in an atmosphere having an oxygen 
concentration of 50% or more. The thickness of the oxide layer realizing an 
adiabatic effect is about 10 &angst;. 
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tC-fey hbfclg. SI(»9$2xi0-Pa©«SStft 
SSTStStU. IiJitUfcBS.£-ea-NPDa<A-?*:#- 
hSrJDf&LT^ofc. a-NPDd^j|g3A/s e 

0 0 A J&JK L JtB#/5T ^ y ^ - £ H U ^1* Sr*l T L 
fzo ra«6CD®^T?A 1 q, SrJSK^SS 3 A/ sec, g 
©5 5 0Afi£Kb» WttUIf&fiK&J&TLfc. 
[0 0 6 0] ^CtC. CKDWftlB^eKSJSnfcSSSraffi 



( 

li 

§j#-HcigAn, mmm&mRisrz. 4xio-p 
iraf&u oa/s e c-e&fe-rz&^izta 

W&U 6 0 OAcDfig^t^SiTJ^KL, ITO/o 
-NPD/Alq./Allig. ^XU7 4mm'©i 
^Sf^iJLfc (19). 

[0 0 6 1] ICifOITOSIgl, 
gltUTl 5 VCD«JE$r^J3bD-r'5t» 1 20 0(iA© 

ittT 1 5 V09®ff<£r8UOT«>i: 1 0 n ACD^S5*tjg 

tut, i s vmtjattnmffiit&mn-r&ii* 1.2x1 

0'T&t>fc. ESCASIHTTJI'S^AI 

[0 0 6 2J (*^J1 4) J-^S^ASrT^SnO 
A- U^A-&&<fcT-5UWi#?i60!l 1 3 
Tf^SUfc^lC I TOSr^S. TJUS^OA- U^O 
A^I*iitL-T 1 5 VomEESrEPiD-r-Si, 17 

5t450 p AOMMfrffitltzc 1 5 V^IJOPf ©SifiJt 
t. 3. 7X10'Tfe9fc. 
[0 0 6 3] (UlSfiSJl 5) S^^f7Xfi«J:tC I TO 
£1 0 0 0A£ft-5±5X/1**ffiK<fc0J5£BIL;fc. - 

0/t^->ift5±5lC I TOSXy?>yL, I TO 
/I* — >#^7X*ffllcbfe. ClCDa«£*fc7fc, I PA 

tfe^Lfc. ^Cl-> IE?U&j£*m<»:LT. a-NPD 

(N, N' -y7i^-N-N-fX (1-^7^ 
;U) - (1, l'-lf7i-JH -4. 4'-v>7S» 
Sr^^KcDstf— MCI 0 Orag, 
TA 1 q,*^>^;PSSa>#— hlC 1 0 Orngftl^n 

[0064] MzmMisttmiRzm-vm&mmmmft 

\Z±yb 8Irti2xl0-'PaO«$Si:ft 
U SlJSLfcKf^Ta-NPDd<Aofc#- 
h^SnS&LT^ofc. a-NPD«'IMS3A/se 
cod— j£ jgg lc 3 > ba— ;i/Lfc^, ± 

0 0 A^U3tNf^T->ry^-*fflU^»€r«$Tt 
fc. H^©g®TA 1 q, SrfiSKiSK 3 A/ sec, 1 
J? 5 5 0 AfiSSgU W88J»JBJ5££*§T Lfc. 
[0 0 6 5] Jfcfc. £<D*r«Ji#fi£©SS*lfcfi;tK£JS£ 
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Ktf-HclgAn. Bgl^igLfeo 4X10-P 

m&u mmm&3 oa/s e c-c^s-rs<k^»cini» 

»U 3 0 0 OAOBIJPtfrSii-CfiSBIU I TO/a- 
NPD/A 1 q,/A J 5E^XU7 4mm , ©|g^ 

£f£$gbfco EOSKPCDI TOSrfSffi* 7^5-"?A* 
iltUT 1 5 wmE.&fttJQ-rZii* 1 400(iAffl 

io mmmntz. 

[0 0 6 6] ITOSr&ffi. TJ^X'? ASrflrffi 

tlT15 V<D@JESrH]lHl-r-5 t40n A<D««t#8Kn 
it, 1 5 VHJUD^©5g8Stfc*ih»-r^t. 3.5X10' 

[0 0 6 7] (Sii60tJl 6) T^S^AS-T^SX? 

A-u^^A^«t-r-5^«^i6«9ji straei^*^ 

A-&&Jl£:^ffi<>:LT 1 5 V©«ffi£BWnrr-5 <h. 2 0 
mA©liSg^d5tlfc. ITOfcl&ffi. 7)U=i-0 

20 A-U^A&^lSBItUT 1 5 V©«JE£EPiD-T 
S £ 6 5 0 p AOmWi&tfLtlfco 1 5 VBliDBf <DSSElt 
* ef-ST-2.il, 3. lxlD'T^L 

[0068] ut&mi) mt7)\ss.=.vj»&!8.m\stf. 
^&j\-amitt« i izm&tzij&TtiFmLizmTiz i to 

C'ASrl^ffiiibTl 5 VCD®BE€:BJln] 
-r^i:. 2O8OuA0lii6*mit. ITOS 
ZJl'S-'JASiStLTl 5 V0>«JE$rEPi(rr 
St8 0 0 nA£+<k£UT^£«fc«Sit#«a!!£n 
fco 1 5 VHll0^OS8tElt&th@-rSt, 2. 6X10 

30 ' -e$>-??t« 

[0 0 6 9] (Jt^C»J2) 1 0 A<Dm&-V7)l'=i—0& 

m7)i>s. -*? A*«K-r«. vMtmmm 2 <t mma^m 

■7A4^Itl/T 1 5 VOmBESrBWO-r-Si:. 2 100 
M A<Dmm&ffi.tLlto I TOSUffi. 7AS;9 

A^gtLTl 5 V<DmjE*9«rarst 6 9 0 nAS 
«P^tLT^«7S:@85AiS®l$tlfc„ 15VEPiDP#® 

mrnvt^mn-r^^ 3. oxio'tsot. 

40 [0 0 7 0] (lt&0iJ3) StiSSfcll 1 tra«llC*ttSEL 
u©^f(0 1TOSii, TJU5X^A€-(^ffii:LTl 

5 vomBEs^inrr -st. 2 0 o 0 uAomtfi&ffin 

Ac. I TOSdS. J^S-fASiStLTl 

5 VcDrnffi^BHwr-St 9 9 0 n ASrtp'L^UT^F^Jt 
ft.mffi.&®fflt<ntz. 1 5 VEPiD^WlgSSJtSrH-Sfr^ 
2. 1X1 O'-C^ofc. 
[0 0 7 1] (lt«0tj4) 7>»I/5z:^AOKJ¥€-2 0 0 
50 0 A^-r-5^«^iS^J 1 3 >R«5^ttTfPSbfc 
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I TO&RBffi, 7)l>5.=-0J±£&®tLT I 5 V 
CD®JES:H3JD-r-&t, 2 2 0 0 n A<D®fita*85*lfc„ £ 
tc. ITOSil. 7M-fA*iStlT15VO 
mffiSrBH30-r-5i:9 0 0 n A^t-tt LT^Jt&SfiS 
^KSBStlfc. 1 5 V^fin^fCDSffiJtSrth^-r 
2 . 4X1 O'T&ofc* 

[0 0 7 2] Ut&mS) 7))'S.-V&e>f&E&&& : £: 
5. OAtUfc^«^!i^Jl 5 tra«^ftTf^S?L 

vcDSffi^traT-a 2200M A©«at^ssnfc. 

Sfc. I TOSIil. 5 V 

CDSffiSrW/torT •£><*: 8 0 0 nAS'f'ttL.T^t&tt 

2. 8xi o'-e&^fc. 

[0 0 7 3] 

[SgWOSfcfll] £JLh©«fc-5fc. «iS ! feL.<«. ^r}i*i£ 
OD®S5#ttODefe#*im6ti«ic:<»:«c:fc-g). dtitt. && 

[0 0 7 4] LT, £©3l2»W->3 

[01] 
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[01] l|Mr?MJ?7.T&S*$ELS^©«lf&sp® 

0. 

[0 2] EI l co^r « E L ijH'oSBJteifiefcffijSMlcs L 
[S3] ^f*-K#tt£*^iSt^£vHJi7XttL£: 

[04] mrifift&tjr**— F&&£8fcfcv>«-&, 



[0 5] *^S^IC«fc-5WttlEL^<D-0!I«r^-ri8E»rS 

a. 

[0 6] *^WJC«t^)ffiO*«EL^O— PJ^TS* 
9W0. 

[0 7] *ftwv>&mELm : ?&m&S'z>x.&&7*Tm. 



[0 8] *5I^JcJ:^$&tCfifi©#ttlEL^O— «a|Sr 

^-r*awrS0c 

[09] *mm-£%®icommELm^<D-m$:^-rm 



20 »r®0. 
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1 
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3 mmm 

4 #®gffbS 

5 +t">7* 

6 xxftmm& 
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imttiBl ¥«H¥4fl30B (1999. 4. 3 
0) 

i^mmiE i ] 



WT-SJl £lf At5l8^. B&2 0 0 OtKTOtft 
$&£JS£t;!Jl]S?&*fel-T 1 0 OAKiTBgrnr-SdilCkOfT 

[fi*SJ.] mt2^SfiK^O^a^fi7&< 1 5 A/ s 
ec£A±30A/sec £JlT-CfeS»*^J.ia«0* 
*£. 

-^L><DtimM&&2 OA/s e c -C»-Sffl!*3SJL82^ 
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&'M2 0 0 0-1 2 2 3 7 



mmMMmsz) 0 0 11 

[0 0 1 1] 
[3M£*iIE4] 

imiEtt&mm%i o o i 6 

[*IEl*i&] 

[ooi6] mmtfLmmagmmmi. 5f$t<ai s 

A/ sec £t± 3 0 A/ sec EtTT*§. 

-£.Mi2 OA/s e c©J?a&itftTsa&2*l-5. 

[*iIE*f&Sgi£] 
[»iE*#fcJl@£] 0 0 17 

[0 0 17] 

i¥tw<D&te<D&m] &ftm< Dj3mz&-}Tne>ti2> m 
««»s»t«*sim*. mmz-m&^Tt* ms\z^ 
ti^c, mmttg3zft&&i-±izmve>fttzm?mm. 
m-v$>z>mmm2izmmm3iz<Dffl\z. mm&sm-rz 

[«ie«^ss«] ^aa# 

[*HE*fSUSl£] 0 0 3 2 
[«IE*ffiJ £3E 
t*liEF*l£] 

[0 0 3 2] 5fe<Cffl.«bfcS«S-|Bi-©R^*^«f*9 
l:tyH/ft». gfrt*2xiO- , Pa©^Si& 
«£Ttff«lU IJI L-fcRf^T a - N P D*«At> fc^- 
h£*ra£&bT<^£:. a - N P DWfiMmg. 3 AX s e 
c<Z>— ^SaKft-S 3 >h-D-JUL;t&. _k 

mzmmtifzi'-vv?— zmtkis* fs.m&fflt&i'. 5 

0 OAfiaKLfc^Tv^^^-SrHU^Sr^Tb 
fc. m&<DWm-?A 1 q. £j5£J8^g£ 3 A/ s e c . £g 
JP5 5 0Afi£BIU W«Uf^J5££SSTLfc. 
[^S2«iE7] 

mjEMgtmsz] 0 0 3 3 



[«IE2;i£] 
[*tIErt!§] 

[0 0 3 3] >fct::. Cl©^«IS^J5gKSnfc3S«S*^ 

g^OAft. BSS^tgLfc. 4X10-'PaSTi 

u BKiaao. 2 a/s e c-e&fe-r2>&v\zm&gi 

[*&»IE8] 

[?f iE^^SS] 

[*tIE*hfcJH@£] 0 0 4 5 

[«IE*fe] 

[«IErtS] 

[0 0 4 5] Jfcfc. IE?lJ§J2l*m£:LT, a-NPD 
(N, N'-i?7iC;i/-N-N-W ( 1 -±77- 
)l) - (1, 1 ' - f7i-M -4. 4'-^75» 
*iS'>^;U®CD!p-h-tr 1 0 Omg. *fc583t*m<i:L 
TA 1 q 3 *^>5'JU5SCO^— htC 1 0 0mg-tn?n 

•c-fe-yhLfe. Steffi* ^tzmwLzm-vn&mmmw 

rtK-fey ^firt42xlO-'Pa©S$gt 

-h^UDl^LTfc^fc. a-NPD*«ilSS3A/s 
e c ©-^SICSS $ tM&n > h a - JH,fcI. 
±mzm-t*>tlfzi'*v?— fcPBStU «£)K«rMteL. 
5 0 0 AfigUgLfc^X^A-y^-SrSU^SriKTL 
fc. H«l©S«-eA 1 q, &fS.m&8. 3A/sec. 81 

jus 5 oAjfcsgu nmmj&f£.&mTvrz. 

[3M£*tIE9] 
[*fIE*f&*gt€] B^SBS 
[«iE«*JBe=fi] 0 0 4 6 
[ffiiE^ft] 
[»IEf*j£] 

[0046] ^ic, z\<Dmmm&&.m2nfzmiRZM& 
-h&moifcz, Rt>r>\zT)vs.-vi±&*:n j etii?> 

if7.T->m^--V\Z\ gAn. SggSSJU^Lfc. 4X 
lO-'PaiTltMlftNljfit. 7JI/Sr->AA<Aofc 
#-h£*ngiU EEBSgg4. OA/s e cT^ti 

•y?-&ffltHL. 5 0 AroeUlt^-SiTfeSBiLfc. ^ 

ESTILfc. -eUT, *©S$©ttIt«5 2WS!l 

[^ffilE 1 0 ] 



[»jE*ttfeBS«] 0 0 5 1 

imttm mm 
i^mmiE 1 1 1 

mjEmstmsz] 0052 
mmum) mm 
i^mmmi 21 

(«IEttSiJ|iB£l 0 0 5 3 
[3M£«IE1 3] 
[»IE*t#llgB£] 0 0 5 4 

mmum mm 
[»jE»«»a«] mmm 

lMJEM&mB&] 0 0 5 5 
P&MUjEI 5] 
[«IE2t&JitB*] 0 0 5 6 

miEum mm 

[3M£«IE1 6] 

immM&mB&i 0057 
[aiE^ft] mm 
i^mmi 7] 

[«IE*f£tJliB€3 0 0 5 8 
[#«£«IE1 81 
[«IE*M&JSa£] 0 0 5 9 
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[^*§jE1 9] 

mjEM&mmz,) 0 0 6 0 

[#8*1X2 0] 

[*fIE*!f*JBB£] 0 0 6 1 
tttiE^tt] MR* 
[¥tt«jE2 1] 

imjEti&mmz,} mmm 

miEtt&mBZ] 0 0 6 2 

mje£&] mm 

[#iMHE2 2] 

imiEtimmmzi 0 0 6 3 

[«iE^ffi] ffiWt 
[#ttM]E2 3] 

imjEtt&mm&] 0 0 6 4 
imttm mm 

[«K*]E2 4 j 

[«aE*t«JHS€] 0 0 6 5 
[SiE^fe] MR* 
[#SHHjE2 5] 

[«IE*tSiJgB£] 0 0 6 6 

miE^m mm 

[#«£ttIE2 6] 

[»je»**s*] 9w$ 

[*|jE*#«USB*l 0 0 6 7 



